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Problem. 
The purpose of this study was to compare the rhythmic 
competency of children receiving training using WeikartFs 
Sequential Approach to Rhythmic Movement, and those receiving 
no training. Variables included gender and task alteration. 
Procedure. 
The sample consisted of 54 first graders. The Rhythmic 
Competency Analysis Test (RCAT) was administered to measure 
initial rhythmic competency. The experimental group received 
approximately 25 five-minute training sessions over a period 
of four months. Lessons were taken from Weikartes book, 
Music and Movement. The control grcup received no special 
training in rhythmic movement. An equivalent form of the 
RCAT was administered to all subjects at the end of the 
treatment period. 
Findinqs. 
RCAT data was treated statistically with t tests and 
with a 2(gender) x 2(instruction) factorial analysis of 
variance design. During the treatment period the subjects 
made significant improvement in RCAT scores, p<.001. Results 
showed locomotor tasks to be significantly more difficult 
than nonlocomotor tasks, ~<.001. Gender was found to be 
significant only for Task 1 (patting bilaterally), pC.05. 
The experimental group made significantly better progress 
than the control group for Pocorn~tor tasks, ~ c . 0 5 ,  but there 
were no significant differences due to instruction for 
nonlocomotor tasks. 
Conclusions. 
The study concluded that while maturation was important 
to the development of rhythmic competency, instruction using 
Weikart's method could inprove performance, particularly 
locomotor skills. It was also found that the method of 
instruction could be implemented into a primary school music 
curriculum with a minimum investment of time and money. 
Recommendations. 
The study recommends that training in rhythmic movement 
be incorporated into elementary music classes, and that 
greater emphasis he placed on iocomotor movement activities. 
Further research using an improved scoring method and a 
larger sample is needed in orJcr to clarify the effects of 
gender and to generalize tl~c:;~> tindings to other populations. 
TABLE OF CONTENTS 
Page 
APPROVALPAGE . . . . . . . . . . . . . . . . . . . . . .  ii 
TABLE OF CONTENTS . . . . . . . . . . . . . . . . . . .  iii 
LISTOFTABLES . . . . . . . . . . . . . . . . . . . . .  
CHAPTER 
I . INTRODUCTION . . . . . . . . . . . . . . . . .  1 
Need for the Study . . . . . . . . . . . . . .  2 
Definition of Weikart's Sequential Approach . . 4 
Purpose . . . . . . . . . . . . . . . .  6 
I1 . REVIEW OF LITERATURE . . . . . . . . . . . . .  8 
. . . . . . . . . . . .  Studies by Weikart 
Effects of Maturation on Rhythmic 
Performance . . . . . . . . . . . . .  
Effects of Training on Rhythmic 
Performance . . . . . . . . . . . . . .  
Effects of Gender on Rhythmic Performance 
Effects of Task Alteration on Rhythmic 
Performance . . . . . . . . . . . . . .  
Effects of Movement Training on 
. . . . . . . . . . . .  Cognitive Skills 
Effects of Non-Musical Variables on 
. . . . . . . . . .  Musical Performance 
Affect and Musical Performance . . . . . .  
Methods for  evel loping Rhythmic Competency 
Summary . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  I11 . METHODOLOGY 18 
. . . . . . . . . . . . .  Design and Analysis 19 
. . . . . . . . . . . .  Measurement Instrument 22 
. . . . . . . . . . . . . . . . . . .  subjects 26 
. . . . . . . . . . . . . . . . . .  Procedure 27 
. . . . . . . . . . . . . .  Timeline of Study 29 
iii 
Tests of Interjudge Reliability a m . .  
Mean Scores from the Rhythmic Competency 
Analysis Test . . . .  . .
Frequency and Percentage of Subjects 
Demonstrating Rhythmic Competency . . 
Effects of Task Alteration . . . . . . .  
Results of the Analysis of Variance of 
Pretest Scores . . . . . . . . . . .  
Results of the Analysis of Variance of 
Posttest Scores . . . . . . . . . .  
Effects of Treatment . . . . . . . . . .  
Summary . . . . . . . . . . . . . . . .  
. V SUMMARY AND DISCUSSION . . . . . . . . . . . .  
Summary of Results . . . . . . . . . . . . . .  49 
Discussion . . . . . . . . . . . . . . . . . .  51 
Summary . . . . . . . . . . . . . . . . . . .  70 
Recommendations for Future Research . . . . .  73 
Educational Implications . . . . . . . . .  78 
REFERENCES . . . . . . . . . . . . . . . . . . . . . . .  85 
APPENDICES . . . . . . . . . . . . . . . . . . . . . .  
. . . . . .  A . Rhythmic Competency Analysis Test 92 
B . Letter to Parents . . . . . . . . . . . . . .  97 
Table 
LIST OF TABLES 
Page 
1. Pretest Mean Scores from the Rhythmic 
Competency Analysis Test . . . . . . . . . .  35 
2. Posttest Mean Scores from the Rhythmic 
Competency Analysis Test . . . . . . . . .  35 
3. Frequency and Percentage of Subjects 
Demonstrating Rhythmic Competency . . . - - .  39 
4. Results of t Tests for Nonlocomotor 
and Locomotor Tasks . . . . . . . . . . . . .  39 
5. Results of the Analysis of Variance of 
Pretest Scores . . . . . . . . . . . . . . .  42 
6. Results of the Analysis of Variance of 
Posttest Scores . . . . . . . . . . . . . .  42 
7. Results of the Multiple Analysis of Variance 
. . .  of Experimental and Control Group Scores 45 
CHAPTER I 
INTRODUCTION 
A primary purpose of education is the development of 
basic competencies. Both the National Institute of 
Education and the United States Department of Education have 
identified aesthetic education as a part of the nation's 
basic skills priority area (Wyckoff, 1980, p. 65). 
Contemporary philosophies stress a strong connection between 
music education and the development of aesthetic skills 
(Mark, 1982; Reimer, 1970; Schwadron, 1965). Beginning with 
the assumptions that music education is aesthetic education 
and that aesthetic education is a national priority, it is 
logical to conclude that music instruction must be a part of 
public education. 
To accomplish its mandate to develop aesthetic 
competencies, music education in the public schools must be 
comprehensive. It should encompass all domains of learning, 
including the development of motor/performance skills 
(Ernst and Gary, 1965). Appropriate training in performance 
skills is particularly crucial during the primary grades if 
these skills are to be mastered (Britton, 1964; DeYarmin, 
1977; Gordon, 1981; Zimmerman, 1971). 
Performance skills are included in every comprehensive 
music education program for children because grasping the 
aesthetic import of music is best served through direct 
participation (Schwadron, 1970, p. 65). Britton (1964) 
states, "The fundamental approach to music should be through 
its performan~e'~ (p. 45). Since rhythm is in many ways the 
very essence of music (Cooper and Meyer, 1960; Creston, 
1961; Stravinsky, 1962; Winold, 1975), and because the 
ability to perform rhythms is directly related to musical 
performance (Boyle, 1970), rhythmic instruction should be a 
part of the musical training of young children. 
Music theorists and physical education experts concur 
that pulse is the basis of rhythmic expression. Gordon 
(1981) believes that awareness of the beat is the beginning 
of rhythmic development. ~ccording to Weikart (1982), the 
foundation of rhythmic movement, whether applied to dance, 
sport, or musical performance, is the ability to perceive an 
external pulse and to synchronize body movement to it. 
Weikart calls this ability "rhythmic competencyu. The 
development of rhythmic competency is the basis upon which 
all rhythmic instruction must rest. 
Need for the Study 
Weikart maintains that the lack of rhythmic competency 
is a serious impediment to the development of rhythmic 
skills among young children; one that impairs their ability 
to succeed in musical activities. In the supplement Music, 
Movement, and Dance: A Sequential Approach (1986, p. ll), 
Weikart states that only about 20% of children enter school 
rhythmically competent. There is an apparent need for early 
intervention by music educators at the elementary school 
level. 
Mursell (1956) wrote that one of the primary goals of 
music education should be ". . . to bring to children 
experiences of successful achievement [italics added] in and 
through their dealings with musicl@(p. 45). If rhythmic 
competency is a prerequisite to success in musical 
performance, educators have a responsibility to initiate 
teaching methods that will insure the development of this 
skill. Toward this end, the following questions must be 
answered: (1) Can the development of rhythmic competency be 
aided by instruction? ( 2 )  If so, what method of instruction 
is most effective? (3) Is the method practical and 
economical in terms of both cost and instructional time? 
Radocy and Boyle (1979, p. 286) state that the 
development of skills through maturation alone is not 
learning. Energy should not be wasted teaching skills that 
would develop naturally without instruction. Research 
should attempt to establish whether the development of 
rhythmic competency is solely a factor of maturation, or is 
subject to the influence of training. 
Madsen (1970)  maintains that the proper role of 
research is to provide more efficient ways to solve 
problems. While educators may accept the assumption that 
the lack of rhythmic competency in children is a legitimate 
problem, there is little agreement on how to provide 
instruction. Because gains in learning are inevitably 
linked to the quality of instruction, music teachers must 
have access to credible information about methodology if 
they are to improve the rhythmic competency of their 
students. This can be accomplished most efficiently through 
teacher-initiated classroom research (Cross, 1987). 
The current societal demand for excellence in education 
places a burden upon music teachers to carefully assess 
strategies for teaching musical skills. ~imited resources 
demand the identification of methods that are practical as 
well as effective. There is clearly a need to examine 
methods for teaching rhythmic competency, and to do so 
within the public school environment. 
Definition of Weikart's Sequential Approach 
The specific method examined in this study is Weikartqs 
sequential approach to rhythmic movement as outlined in her 
textbook, Teachinq Rhythm and Dance: A Sequential Approach 
to Rhythmic Movement ( 1 9 8 2 ) ,  the supplement Music, Movement, 
and Dance: A sequential Approach (1986), and the teaching 
activity guide Movement Plus Music (1985). The method 
involves providing children with activities in eight 
specific areas which Weikart refers to as the eight 18key 
experiences in movementw. These experiences are: 
1. Followinq movement directions. These activities 
provide children with practice in tactile, visual, 
and aural decoding. 
2. Describinq movement. These activities include 
talking about movement, planning movements, 
recalling movements, linking a movement to a word, 
and linking a series of movements to words in 
sequence. 
3. Movins the body in nonlocomotor ways. Through 
nonlocomotor movement children have the opportunity 
to experience body, language, space, and time 
awareness. 
4. Movinq the body in locomotor ways. These 
activities include single movements (walk, run, 
jump, etc.), variations on single movements, 
combination movements, and dance steps. 
5. Movinq with objects (both locomotor and 
nonlocomotor). This includes carrying, sending, 
and receiving objects. It also includes the 
playing of musical instruments. 
6. Expressinq creativity in movement. These 
experiences include problem solving, movement 
exploration, and imagery. 
7. Feelinq and exaressins beat. In these experiences 
children work on distinguishing between moving to 
beat and moving to rhythmic patterns of speech or 
melody. 
8. Movins together to a common beat.  his includes 
partner or group movement, group exercise, action 
songs and singing games, dance, and performing 
instrumental music. 
Weikart describes experiences one and two as the 
methods for presenting movement activities. Experiences 
three, four, and five are the content of a good movement 
program. Experiences six, seven, and eight are the desired 
outcomes. 
Purpose 
The purpose of this study is to measure the effect of 
instruction using Weikartls sequential approach to rhythmic 
movement on the rhythmic competency of primary age children. 
This project seeks to provide objective evidence supporting 
Weikartfs own research in this area. Further, this study 
seeks to address the following questions: 
1. Will instruction based on Weikartts sequential 
approach make a significant ( ~ < . 0 5 )  difference in 
the number of children who can demonstrate rhythmic 
competency? 
2. Will gender make a significant (gc.05) difference 
in the number of children who can demonstrate 
rhythmic competency? 
3. Will altering the movement task make a significant 
(gc.05) difference in the number of children who 
can demonstrate rhythmic competency? 
Music educators are well aware of the frustration and 
failure that the uncoordinated, arhythmic child experiences 
in music class. To facilitate the development of musical 
performance skills, music teachers must be able to assist 
the child who lacks basic timing. If children who are 
rhythmically competent experience greater success in musical 
activities, then it is the duty of music educators to 
facilitate the development of this skill, and to do so 
during the crucial early grades. Helping children to 
l~successfully achieve" the basic performance skills of 
singing, playing, and moving to music, is the responsibility 
of every teacher seeking to meet the aesthetic goals of 
music education. The purpose of this study is to assist 
those teachers in their task. 
CHAPTER I1 
REVIEW OF LITERATURE 
Elementary music programs frequently emphasize the 
importance of movement activities as a component of musical 
learning. The work of Piaget is often cited as the 
rationale for teaching music through movement in the early 
grades (~chmitt, 1971). The approaches advocated by 
Dalcroze, Kodaly, Orff, and Suzuki include movement training 
as an integral part of their methods (Landis and Carder, 
1972). Unfortunately, the development of basic rhythmic 
competency, the foundation of all rhythmic movement, has not 
been researched extensively. Even in physical education and 
dance textbooks, where the need for rhythmic competency is 
recognized (Murray, 1963; Schurr, 19751, there are few 
suggestions for dealing with arhythmic students . 
Studies by Weikart 
Weikart" work is unique in its willingness to address 
the problem of the arhythmic child. In her book, Teachinq 
Movement and Dance: A Sequential Approach (1982, pp. 6-11), 
she provides statistical information describing the ability 
of primary age children to demonstrate rhythmic competency. 
The results of tests given indicate that only 61% of first 
graders were able to pat the beat to a piece uf recorded 
music (bilaterally patting the top of the head), and only 
34% were able to walk the beat. 
In addition, Weikart found that walking the beat was 
more difficult for boys than for girls. Among first 
graders, 43% of girls were able to walk the steady beat 
while only 26% of boys were successful. She goes on to cite 
gender as a factor in all of her experiments and 
observations. She states, i*The suggestion from the data 
collected is clear: bays will have more difficulty with 
rhythmic tasks than girls. Without assistance, one out of 
three boys will lack basic rhythmic coordination and 
approximately one out of f i v e  girls will lack these skillsw 
(Weikart, 1982, p. 8). 
~uring the course of her studies, Weikart developed a 
teaching sequence for improving rhythmic competency and 
tested it on a group of first and second graders. In the 
pretest, 55% of the students could pat the beat and 22% 
could walk the beat. In the tests administered after three 
months of instruction using her sequential approach, every 
child could pat the beat and 77% of the students could walk 
the beat. By May every child could accurately perform both 
tasks. 
One question raised by Weikart's research concerns the 
effect of maturation upon rhythmic competency. Would the 
test group  have improved without special instruction? The 
results of ~eikart" own comparison of first, second, and 
third graders (1982, p. 7) indicate that children do improve 
in their ability to demonstrate rhythmic competency as they 
get older. For example, she found that 34% of first graders 
could walk the beat, 37% of second graders could walk the 
beat, and 51% of third graders could walk the beat. Her 
testing of upper elementary and adolescent students further 
supports the importance of maturation. Still, a substantial 
number of students remain who do not improve with time. She 
believes that a sequential approach to teaching rhythmic 
competency can help these students. 
In the Romulus Rhythmic Competency Study (Weikart et 
al., 1987) 358 first graders in the Romulus Michigan School 
District were tested on their ability to visually and 
aurally decode movement instructions, and to pat and walk 
the beat to a piece of recorded music. The experimental 
group then received instruction in rhythmic movement using 
Weikart's method. Instruction was provided by the school's 
music teacher and took place during the first five minutes 
of each music class. The treatment lasted for one semester. 
The control group received traditional music instruction 
from another music teacher, but no special movement 
training. Posttest results showed significant gains for the 
experimental group ( W . 0 0 5 )  
In addition to Weikart's research, a number of other 
studies exist concerning rhythmic motor development and its 
relationship to maturation, training, gender, and task 
alteration. 
Effects of Maturation on Rhythmic Performance 
In her review of current research in movement training, 
Delorenzo (1983) found that synchronization of movement to 
musical rhythm improves primarily through maturation. 
Similarly, in research with preschool childrerk by Frega 
(1979) and by Rainbow and Owen (1979), age was the most 
significant factor. They found training to be far less 
important than maturation in predicting rhythmic success. 
Other researchers have also questioned the value of 
instruction in musical skill development (DeYarmin and 
Schleuter, 1977; Groves, 1969; Smith, 1982; Wang, 1984). 
Effects of Traininq on Rhythmic Performance 
Many studies support the viewpoint that training can 
enhance the development of basic motor skills (Brown, 
Sherrill and Gench, 1981; Martinek, 1978; Rarick, 1976; 
Wight. 1937). The connection between training and motor 
skill improvement was especially strong when the training 
given was highly specific and involved controlled practice 
of the desired skill, or of its components. 
Burnett (1983) examined the effect of rhythmic movement 
training upon rhythmic competency, perception, and motor 
development in developmentally handicapped preschoolers. 
She used an adapted form of Weikartps Rhythmic Competency 
Analysis Test to measure the development of rhythmic 
competency. Burnett found that training in rhythmic 
movement could improve not only rhythmic competency, but 
also perception and motor skill development. 
Boyle (1970) showed that rhythmic training improved 
sight-reading skills, and that tapping the steady beat while 
playing was an important part of that training. Although 
Bebeau (1982) disputed his training method, she found that 
practice was valuable in developing rhythmic reading ability 
in young children. Other studies supporting the 
effectiveness of training include Cheek, 1979; Douglas, 
1978; Elrod, 1972; Joseph, 1980; Moore, 1984; and Wolff, 
1980. 
Effects of Gender on Rhythmic Performance 
Gilbert (1980) supports Weikartfs belief that gender is 
significant to motor skill development. She found that 
other factors such as race, community size, and past musical 
experiences were not significant. Schleuter and Schleuter 
(1984), and Wolff (1980) also concluded that gender affected 
the motor skill development of primary age children. 
Conversely, Groves (1969) found that while age and 
preexisting motor ability were factors in learning to 
synchronize motor-rhythmic responses, gender was not 
significant. Though not unanimous, the preponderance sf 
evidence supports a gender difference, 
Effects af Task Alteration an Rhythmic Performance 
There is strong support for including task alteraQkon 
as a variable in a study of rhythmic compekency, Rainbow 
and Owen (1979 ) ,  and Schleuter and Schleuter t1964) found 
task alteration highly significant to the perfarmanee af 
motor-rhythmic tasks by children, with Hoeornotor movement 
being Ear more difficult than nun-locomotor movement, 
Weikartts own studies faund that while 61% of first graders 
could pat %he beat to recarded music, anly 34% could walk 
the beat. 
Effects of Movement Traininq on Coqnitive Skills 
In addition to these studies of motor skill development, 
there has been considerable interest in researching the 
effects of movement training on cognitive and perceptual 
learning. Burnett (1983) found that rhythmic training 
resulted in improvements in perception among handicapped 
preschoolers. The Romulus Rhythmic Competency Study 
(Weikart et al., 1987) cited evidence suggesting a 
connection between movement training and improved academic 
achievement, though the authors readily admitted that a more 
tightly designed study would be required to claim a 
significant correlation between improvement in rhythmic 
competency and improvement in achievement test scores. 
Generally, research indicates that while training of a 
very specific nature is valuable, claims that movement 
instruction can transfer to perceptual or cognitive skills 
remain highly speculative (Berrsl, 1978; Delorenzo, 1983; 
Toole and Arink, 1982). 
Effects of Non-Musical Variables on Eusical performance 
Several studies were concerned with the effects of 
non-musical variables on musical achievement, Redden (1982) 
attempted to identify measures that wouxd best predict 
musical achievement in elementary school. We found  that 
general academic achievement was the strongest predictor, 
though he did not attempt to apply his findings specifically 
to motor skills. 
Ismail (1975) found a positive correlation between 
intelligence and motor skills in his study of mentally 
retarded students and normal children of high, middle, and 
low ability. Wolff (1980) found academic ability to be a 
factor in musical achievement. Cheek (1979) found that 
psychomotor training influenced students' rhythmic 
performance and perception, with her findings most 
significant for low achieving students. 
In a study by Groves (1969) concerning motor-rhythmic 
responses in primary age children, achievement and general 
intelligence were not significant factors. The disagreement 
among researchers suggests that a correlation between 
academic ability and rhythmic competency is possible, but 
not clearly established. 
Affect and Musical Performance 
Some researchers have looked at the effect of movement 
activities upon attitude, self-concept, and behavior 
(Carlson, 1983; Elrod, 1972). Others have considered the 
effect of attitude upon achievement (Asmus, 1980). Teachers 
often cite empirical evidence that movement activities are 
motivating to students. The effect of movement activities 
upon attitude and self concept, and the subsequent effect of 
these factors upon achievement remain unclear, but affect 
does not appear to be a confounding factor as related to 
rhythmic competency. 
Methods for Developinq Rhythmic Competency 
There is a limited amount of research concerning the 
best methods for rhythmic training. Weikartps approach 
teaches rhythmic movement through both its spatial and 
temporal aspects; an approach supported by many writers 
(Burton, 1977; Gallahue, Werner, and Luedke, 1975; Thomas 
and Moon. 1 9 7 6 ;  Winters, 1975). Weikart further maintains 
that the ability to synchronize body movement to the beat 
(rhythmic competency) must be taught first, thus providing a 
f~undation for other motor skills. This premise is 
supported by Liemohn- (1983) study of developmentally 
handicapped children. He found that the fkhythmicity@t 
needed to tap the beat to a metronome was highly related to 
the development of subsequent motor skills. Bayle (1970) 
found tapping the beat to be very effective in improving 
rhythmic performance skills in instrumentalists. 
Weikartts method includes a hierarchy of rhythmic 
activities consisting of saying the beat (language), then 
tapping the beat (small muscle movement), and finally 
walking the beat (large muscle movement). Both physical 
education and music literature support this basic approach. 
Thomas and Moon (1976) found that the use of verbal cues was 
the most effective way to improve performance of rhythmic 
movements. Rainbow and Owen (1979), in their study with 
three-year-olds, found that tasks involving speech rhythms 
were the least difficult to perform, nonlocomotor skills 
were second, and locomotor or combined movements were 
extremely difficult. Schleuter and Schleuter (1984) also 
supported this premise in their research with primary age 
children. The results indicated verbalizing a rhythmic 
response was easiest, followed by small muscle responses, 
and then large muscle responses- 
Summary - 
The studies cited suggest a number of conclusions. 
(1) The ability to synchronize movement to an external pulse 
(rhythmic competency) is a prerequisite to success in many 
music, sport, and dance activities. ( 2 )  Rhythmic competency 
is lacking in many elementary music students. (3) Gender 
and task alteration appear to be factors in developing 
rhythmic competency, while race, academic achievement, past 
musical experiences, and attitude probably have little 
effect. (4) while maturation is important, training can be 
effective in improving rhythmic skills. (5) Weikart" eight 
key experiences in movement provide a logical and efficient 
method for helping children to develop rhythmic competency, 
and appear to be consistent with related research. 
CHAPTER I11 
METHODOLOGY 
The purpose of this study was to measure the effect of 
Weikart's sequential approach to rhythmic movement on the 
ability of first graders to move to a steady beat. Isolated 
variables included gender and task alterations. The 
following hypotheses, stated in null form, were tested: 
1. There will be no significant (g=.05) difference in 
the ability of students to demonstrate rhythmic 
competency as a result of instruction using 
Weikart" sequential approach to rhythmic movement. 
2. There will be no significant difference (p=.05) 
in the ability of students to demonstrate rhythmic 
competency as a result of gender. 
3. There will be no significant ( ~ = . 0 5 )  difference in 
the ability of students to demonstrate rhythmic 
competency as a result of task alteration. 
4. There will be no significant (p=.05) interaction 
between gender, task alteration, and instruction. 
Results of Weikartls Rhythmic Competency ~nalysis Test were 
analyzed to determine the effect of these variables upon the 
ability of first graders to move to a steady beat. 
Desiqn and Analysis 
 his study utilized a quasi-experimental nonequivalent 
control group design (Campbell and Stanley, 1966). Two 
groups of subjects were randomly selected from among the 
first graders at each of two elementary schools. The 
students from one school were designated as the control 
group and the students from the other school were designated 
as the experimental group. Pretests were given to both 
groups using Weikartts Rhythmic Competency Analysis Test 
(RCAT). The independent variable consisted of approximately 
25 five-minute training sessions using Weikartts "eight key 
experiencesu in rhythmic movement. Lesson plans were taken 
directly from Music Plus Movement (Weikart, 1985). The 
training sessions were incorporated into the regular music 
class. The control group received no special training in 
rhythmic movement, but continued to participate in music. 
Following the treatment period, posttests using the RCAT 
were given to all subjects. 
An attempt to control for history and maturation was 
made through random selection of subjects from among the 
first graders at each school. In addition, the likelihood 
that the experiences and the developmental rates of the 
first grade students in both groups would be similar was 
strengthened by the fact the participating schools had many 
common traits* They were located in the same area of the 
city- They used the same teaching curricula. 50th schools 
had above average composite scores on the most recent Iowa 
Test of ~asic Skills (Bolten, 1987), and both had similar 
minority enrollments (Des Moines Public Schools, 1986). As 
stated above, studies by Gilbert (1980) and Groves (1969) 
suggest that past experiences, socioeconomic status, general 
intelligence, and race are not confounding variables in 
measuring motor skill development. 
~ortality is an inevitable threat to any field study, 
but in this case was adequately controlled by several 
fackars, The projeck w a s  f a r t u n a t e  ta have khe suppare and 
cooperation af the staff members at both participating 
schools, The testing procedure w a s  very simple and 
nun-threakening, and a11 testing  as done during the sahaal 
day, ~isruption of the student's regular schedule w a s  
minimal, 
Seven s t u d e n t s  initially selected E c r  the control group 
declined to and were replaced, None af the 
subjects asked to leave the study after it had begun. Three 
s t u d e n t s  from the experimental group and three f r ~ ~  the 
graup moved away during the treatment period for a 
mortality rat- of 10%. T h e i r  scores w e r e  n a t  included In 
the f i n a l  results- 
Prior to analyzing the data, Pearson correlation 
coefficients were computed to measure interjudge reliability 
for the RCAT. The analysis then began with the computation 
of mean scores for each of the six tasks on the RCAT and for 
the total score. Cell means were determined for males, 
females, subjects receiving instruction, and subjects 
receiving no instruction. Frequency and percentage of 
subjects achieving rhythmic competency (a score of 3.0) were 
also computed for each task. 
using t tests, comparisons were made between pretest 
scores and posttest scores to determine the significance of 
the improvement made by the 54 subjects. Comparisons were 
also made between scores for locomotor and nonlocomotor 
tasks at both the pretest and posttest level in order to 
measure differences due to task alteration. A . 05  level of 
significance was required to reject the null hypothesis, 
A pretest-posttest design was then employed to assess 
possible differences in RCAT scores resulting from either 
gender or instruction. RCAT data was treated statistically 
with a 2(gender) x 2(instruction) factorial analysis of 
variance (ANOVA) and multiple analysis of variance (MANOVA). 
F values were computed to determine main and interaction 
- 
effects. Again, a " 0 5  level of significance was required to 
reject the null hypotheses. 
Measurement Instrument 
Weikartqs ~ h ~ t h m i c  Competency Analysis Test (RCAT) was 
selected to measure the ability of the subjects in this 
study to demonstrate rhythmic competency. The RCAT was 
developed by ~eikart and the High/Scope Educational Research 
~oundation to assess the performance of individuals in 
synchronizing locomotor and nonlocomotor movements to the 
underlying beat in a piece of recorded music. It was 
originally used to predict the ability of students to 
participate successfully in folk dance activities and showed 
excellent predictive validity (Weikart, 1 9 8 2 ) .  
Weikart has used the test with hundreds of children, 
adolescents, and adults during the process of developin0 ' 
method for improving rhythmic coordination. Burrr 
expanded the use of the RCAT to include r- 
handicapped children and found i" _lent internal 
and external validif-- 
Currently, We- ,,lng the RCAT in working with 
elementary teachers around the country to gather data 
correlating improvement in RCAT scores with increased 
achievement in reading. The RCAT was recently expanded to 
include a larger number of movement tasks. This expanded 
version was used as the test instrument f o r  this study- 
The reliability of the RCAT Was a subject of concern 
due to its dependence on subjective observations by the 
judges. ~n a 1 9 8 4  study ~eikart reported an 
coefficient of internal consistency of g=.79 for the RCRT 
(weikart et al., 1987). Despite some reservations, the RCAT 
was selected because a simple instrument was required to 
meet the special needs of the study. 
 emission from the school district and from the 
parents of the subjects was predicated upon a promise to 
cause as little disruption to the learning environment as 
possible. The administration of the RCAT did not require 
the subjects to leave their classes for more than ten or 
fifteen minutes, and could be accomplished without special 
equipment. In addition, only one two-hour session was 
needed Lo train the judges, and the amount of time required 
to score the tests was minimal. 
The Rhythmic Competency Analysis Test consisted of 
twelve tasks requiring the subjects to synchronize six basic 
movements to the underlying steady beat in two pieces of 
recorded music. The judges led the subjects through a 
series of introductory exercises to insure that they 
understood the tasks. Following this introduction, the 
subjects were asked to do the following: 
I. Pat the legs with both hands together (bilaterally) 
to the underlying beat of the first musical 
selection (approximately =132) . 
2. pat the legs, alternating hands, to the underlying 
beat of the same music. 
3 .  Walk the beat while seated to the same music. 
4. Walk the beat while standing in place to the same 
music. 
5 ,  Walk forward to the beat of the same music. 
6. Walk backward to the beat of the same music. 
7 .  Repeat task #1 using the second musical selection 
(approximately =120). 
8. Repeat task #2. 
9. Repeat task #3. 
20. Repeat task #4. 
11. Repeat task #5. 
12. Repeat task #4. 
Each subject was instructed to listen for the steady 
beat in the music and to begin the movement task when they 
felt ready. Scoring began with the first movement by the 
subject and ended when at least sixteen beats had elapsed. 
Each subject's performance was observed by two 
independent judges who applied the scoring criteria for each 
of the twelve tasks and recorded the result on a standard 
form. A copy of the test form can be found in ~ppendix A. 
scoring resulted in interval level data for each item on a 
scale of one to three. The following objective criteria was 
used : 
3 = all 16 consecutive movements in synchronization 
with the beat of the music. 
2 = some, but not all movements in synchronization with 
the beat of the music. 
1 = no movements in synchronization with the beat of 
the music. 
It should be noted that while a wider scale for scoring 
the test would have provided stronger data, attempts by the 
judges to make more precise determinations of beat 
synchronization (i.e. counting the exact number of correct 
movements) were found to be highly unreliable. 
The selection of music for use in the RCAT was 
critical. Initial selection of music was made by the 
researcher from recordings produced by Weikart (1983-1985). 
Music was selected that had a clear steady beat, was 
instrumental rather than vocal, did not have a strong 
ostinato or melodic rhythm, did not have a distracting 
timbre, style, meter or phrase structure, was not highly 
syncopated, was of sufficient length, and had no variation 
of tempo. 
Two musical selections of different tempos 
(approximately A =I32 and J =120) were used during the 
test. The basic tempo range of 120 to 132 was used because 
it represented a comfortable tempo for children (Walters, 
1 9 8 3 ) ~  and fell within the common practice in folk dance 
music (weikart, 1982). Two selections at different tempos 
were used to insure that the subjects were able to attend to 
the beat of the music in a variety of situations, and to 
control for personal tempo. 
Once the initial selection was made, a final decision 
on the appropriateness of the music was made by a panel of 
elementary music teachers ( M = 5 ) .  The final selections for 
the pretest were "Romanian Horaft (1 =137) from Rhythmicallv 
~ovins 7, and "Bechatzar ~arabbilv (i ~121) from Rhvthmically 
~ovins 6. The selections used for the posttest were 
"Blackberry Quadrilleff (A =131) from Rhvthrnicallv Movincr 1, 
and "Debka Kunditw (J =118) from Rhythmicallv Movinq 7 
(Weikart, 1983-1985). 
The musical selections were recorded on Ampex #615 
cassette tape using a Technics turntable (SL-151, Technics 
preamplifier (ST-K808), Carver amplifier (M-200t), and a 
Eumig stereo three head cassette deck (FL-1000up). lnitial 
tempo screening was done with an Electro-Mat Mark 3 
Metrognome. Final tempo screening was done with a UREI 
Model 954  digital metronome. Taped selections were played 
on a Marantz PMD340 Professional Stereo Cassette player. A 
complete copy of the RCAT can be found in ~ppendix A. 
Subi ects 
Sixty first graders from two elementary schools in Des 
Moines, Iowa served as subjects. Fifteen boys and fifteen 
girls were selected randomly from among the first graders at 
each school. The students from School A served as the 
experimental group and the students from School B sewed as 
the control group. Permission to perform the project was 
secured from the Des Moines Public School's Assistant 
Superintendent for Instruction, along with the cooperation 
of the teachers and administrators involved. The parents of 
each subject were notified in writing (see Appendix B). All 
participation was voluntary. 
Procedure 
Two music education students from Drake University were 
trained by the researcher to act as judges. A pilot test 
using a small number of second grade students was 
administered by the researcher, the two judges, and a 
university advisor to assure interjudge reliability. 
Pretests were administered individually to the subjects 
from both the control and experimental groups between 
October 9 and November 11 of 1986. Testing took place 
during the regular school day in an empty classroom. 
Identical verbal instructions, as stated in the RCAT, were 
given to each student. 
The treatment period lasted from November 13, 1986 to 
February 28, 1987. Two approaches to providing the 
treatment activities were considered. The teaching guide 
suggested that the rhythmic movement activities be taught on 
a daily basis by classroom teachers, while in the Romulus 
Rhythmic Competency study the activities were presented 
twice weekly by the schoolfs music specialist. The latter 
approach was selected for a number of reasons. 
while daily instruction would provide an ideal learning 
situation, implementing a rhythmic movement program into the 
regular primary classrooms was not feasible. None of the 
classroom teachers had any expertise in teaching rhythmic 
movement, nor were they familiar with Weikartrs method. The 
music specialist had received special training in Weikartls 
method and was strongly committed to promoting rhythmic 
competency. Having a single instructor for the treatment 
period also protected against threats to the internal 
validity of the study. 
During the treatment period, both groups received music 
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interruptions in the school day and absenteeism caused some 
students to receive more instructional time than others. 
All subjects received a minimum of 2Q instructional periods. 
Instruction included activities from key experiences 
one through five, and experiences seven and eight. Step 
six, expressing creativity in movement, was not a primary 
consideration. The only equipment required was a tape 
recorder and record albums I through IV from the series 
~hvthrnically Movinq (Weikart, 1983-1985). The lessons took 
little time to prepare and student response to the 
activities was positive, 
The RCAT was administered again between March 1 and 
April 20 of 2987. The procedure was identical except that 
new musical selections were used. 
Timeline of Study 
The schedule followed in implementing the study is 
summarized in the following timeline: 
July 2, 1986 Request to perform research submitted to 
Des Noines Independent Community School 
District. 
October 2, 1986 Approval for research project received. 
October 6, 1986 Letters sent to parents of all subjects. 
October 8, 1986 Pilot testing performed, 
October 9, 1986 Pretesting initiated. 
November 11, 1986 
November 3 3 ,  1986 
February 2 0 ,  1987 
February 28, 1987 
March 1, 1987 
April 2 0 ,  1987 
May, 1987 
July 1, 2989 
Pretesting completed. 
Treatment initialed. 
F~rmaB proposal for field report 
submitted, 
Treatment completed. 
Posttesting initiated. 
Posttesting completed. 
Analysis of data. 
Final draft submitted. 
CHAPTER IV 
RESULTS 
The purpose of this study was to determine the effect 
of instruction using Weikartts sequential approach to 
rhythmic movement on the ability of first graders to 
demonstrate rhythmic competency. Rhythmic competency was 
defined as the ability to synchronize a movement task to the 
underlying steady beat in a piece of recorded music. An 
effort was made to access the impact of gender and task 
alteration upon the ability to demonstrate rhythmic 
competency. 
Sixty first graders were randomly selected from two Des 
Moines elementary schools to serve as subjects. The 
experimental group (n=30) received rhythmic movement 
training using Weikart's approach. The control group (4=30) 
received no special training in rhythmic movement. There 
was a mortality rate of 10%. A pretest-posttest design was 
used to determine any possible differences in rhythmic 
competency due to instruction. 
The measurement instrument was Weikart- Rhythmic 
Competency Analysis Test (RCAT). The RCAT was administered 
by two trained observers who independently scored each task. 
The test required each subject to synchronize six different 
movement tasks to the underlying beat in a piece of recorded 
music. ~ a c h  task was performed twice, using two musical 
selections of different tempos. Correlation coefficients 
were computed to measure interjudge reliability. 
An analysis of variance (ANOVA) was administered to 
RCAT data to determine any differences in performance 
between males ( 2 = 2 6 )  and females ( ~ = 2 8 ) ,  and between the 
experimental group f4=27) and the control group (n=27). 
Comparison of mean scores for nonlocomotor and locomotor 
movement tasks was accomplished through administration of & 
tests. A multiple analysis of variance (MANOVA) was 
administered to measure differences between the gains made 
by the control group and gains made by the experimental 
group. 
Results of the analysis of data have been organized 
into the following eight sections: 
I. Tests of interjudge reliability. 
11. Mean scores from the Rhythmic Competency ~nalysis 
Test. 
111. Frequency and percentage of subjects demonstrating 
rhythmic competency. 
IV. ~ffects of task alteration. 
V. Results of the analysis of variance of pretest 
scores. 
VI. Results of the analysis of variance of posttest 
scores. 
VII. Effects of treatment. 
VIII. Summary. 
Tests of Interiudcre Reliability 
Pearson correlation coefficients were computed to 
measure interjudge reliability for the RCAT. Interjudge 
reliability was found to be high for both the pretest, 
r=.95, ~<.001; and the posttest, g=.94, g<.OOL. 
- 
Mean Scores from the Rhythmic Competency Analysis Test 
Mean scores were computed for all subjects (E=54) for 
each of the six tasks on the RCAT (patting bilaterally, 
patting alternating, walking seated, walking in place, 
walking forward, and walking backward). A mean score for 
all six tasks was also determined. Because there was a high 
correlation between the scores assigned by the two judges, 
the mean scores for each task were determined by averaging 
the scores of both judges. In addition, the raean scores for 
each task represented an average of the two attempts by each 
subject to perform the task, the first time at 1 - 1 3 2  and 
the second time at 3 =120. Scores ranged from 1.0 to 3.0, 
with 3.0 being a perfect score. 
Pretest mean scores for each task are presented in 
Table 1. For Task 1 (patting bilaterally) the mean score 
for all subjects was M=2.23 (a=. 66) . Task 2 (patting 
alternating) produced a mean score of g=2.12(==.63). The 
scores for Task 3 (walking seated) resulted in a mean score 
of E=2.19(SD=*56). For Task 4 (walking in place) the mean 
score was M=2.19(SD=.65). Scoring for Task 5 (walking 
forward) produced a mean score of l3=1.86(sflJ=.60), and 
scoring for Task 6 (walking backward) produced a mean score 
of E=1.81(SD=.60). The mean score resulting from All Tasks 
Combined was I3=2.07(==.52), 
Posttest data for each task are presented in Table 2. 
For Task 1 the mean score for all subjects was 
@=2.64(==.44), while Task 2 produced a mean score of 
@=2.50(m=.5f). The scores for Task 3 resulted in a mean 
score of E=2.45(==.52). For Task 4 the mean score was 
M=2.61(==.50). Scoring for Task 5 produced a mean score of 
- 
M=2.43(==.55), and scoring for Task 6 produced a mean score 
- 
of FT=2.40(==.61). The mean score resulting from All Tasks 
Combined was M=2.51(==.44). 
The scores of male subjects, female subjects, 
subjects receiving instruction (experimental), and subjects 
receiving no instruction (control), were examined 
separately. Cells means were computed for each of the four 
groups for both the pretest and posttest. 
Pretest data for male subjects (4=26)  produced a mean 
score of g=2.16(==.64) for Task 1 and E=1.95(==.56) for 
Task 2. Results for Task 3 were PJ=2.11(222=.57). For Task 4 
the mean score was @=2.05(5D=.53). scoring for Task 5 
produced a mean score of pI=1.78(==.53), and scoring for 
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Task 6 produced a mean score of ~=1.65(~~=.4?). The mean 
score resulting from All Tasks Combined was E=1.95(~~=.43). 
Posttest data for male subjects produced a mean score 
of M=2.50(==.51) for Task 1 and @=2.39(==.54) for Task 2, 
Results for Task 3 were &=2.40(==.60). For Task 4 the mean 
score was M=2.47(==.56). scoring for Task 5 produced a 
mean score of M=2.38(==.62), and scoring for Task 6 
produced a mean score of M=2,31(==.63). The mean score 
resulting from All Tasks combined was a=2.41(==.50). 
Analysis of pretest data for female subjects (n=28) 
resulted in mean scores of FJ=2.29(==.69) for Task 1 and 
M=2.27(SJ=.66) for Task 2 and N=2.28(==.56) for Task 2. 
- 
For Task 4 the mean score was M=2.33(==.73). Scoring for 
Task 5 produced a mean score of M=1.94(==.64), and scoring 
for Task 6 produced a mean score of E=1.95(==.67). The 
mean score resulting from All Tasks Combined was 
M=2.17 (==.58). 
- 
The analysis of posttest data for females produced mean 
scores of M=2.77(SD=.30) for Task 1 and g=2.60(==.47) for 
Task 2, The mean score for Task 3 was g=2.50(==.46). Task 
4 showed a mean score of B=2.73(==.41) and Task 5 produced 
a mean score of M=2.47(==.48). For Task 6 the mean score 
was j3=2.48(==.58). For All Tasks Combined it was 
E=2.59 (a=. 3 6 ) .  
Examination of pretest data for the experimental group 
(n=27) produced a mean score of @=2.25(==.62) for Task 1, 
- 14=2.00(5D=.56) f o r  Task 2 and M=2.15(SJ=,54) f o r  Task 3. 
For Task 4 t h e  mean s c o r e  was g=2.11(==.64).  S c o r i n g  f o r  
'Task 5 produced a mean s c o r e  of PJ=1.65(==.48). S c o r i n g  f o r  
Task 6 produced a mean s c o r e  of I3=1.65(==.54). For  A 1 1  
Tasks  combined t h e  mean s c o r e  w a s  P J = 1 . 9 7 ( ~ ~ = . 4 5 ) ,  
P o s t t e s t  d a t a  f o r  t h e  exper imenta l  group produced mean 
s c o r e s  of  E=2.58 (m=. 45) f o r  Task 1, g=2.42 (==. 50) f o r  
Task 2 ,  !$=2.43(==.53) f o r  Task 3 ,  and a=2,60(5D=.52) f o r  
Task 4. Scor ing  f o r  Tasks 5 and 6 produced mean scores a£ 
E=2.45(==.45) and l3=2.42(==.50). R e s u l t s  f o r  A l l  Tasks  
Combined produced a mean s c o r e  of  g=2.48($D=.41). 
Mean scores based on p r e t e s t  d a t a  f o r  t h e  c o n t r o l  group 
(n=27) w e r e  I3=2.20(m=.71) f o r  Task 1, B=2,23(5D=.69) f o r  
Task 2 ,  P/I=2.24(SJ=.60) f o r  Task 3, g=2.28(SJ=.67) f o r  
Task 4 ,  l3=2.07(==.62) f o r  Task 5 ,  and PJ=1,96(==.61) f o r  
Task 6. For  A l l  Tasks Combined t h e  mean s c o r e  w a s  
E=2.17(SJ=.57) .  
Mean s c o r e s  based on p o s t t e s t  d a t a  f o r  the c o n t r o l  
g roup  w e r e  u=2.69(==.42) f o r  Task 1, M=2.58(==.51) f o r  
Task 2 ,  M=2.48(==.53) f o r  Task 3,  I3=2.61(==.49) f o r  
Task 4, M=2.41(==.64) f o r  Task 5, and !5=2.38(==.70) f o r  
Task 6. The mean s c o r e  f o r  All Tasks combined w a s  
M=2.53(==.47). 
- 
Freauencv and Percentaqe of Subjects Demonstratins Rhythmic 
Competency 
The percentage of subjects able to demonstrate rhythmic 
competency was computed for each task in both the pretest 
and posttest (see Table 3). Rhythmic competency was defined 
in this study as the ability to synchronize the desired body 
movement task to at least 16 consecutive beats of recorded 
music. Subjects had to receive a score sf 3.0 for both 
tempo levels ( 4 =I32 and =120) from both judges in order 
to be considered rhythmically competent. 
Results of the pretest revealed that 18.5% of the 
subjects were competent at Task 1, 24.8% were competent at 
Task 2, 18.5% were competent at Task 3, and 20.4% were 
competent at Task 4. A noticible drop in the percentage of 
subjects who were rhythmically competent occured for Tasks 5 
and 6. Five of the 54 subjects (9.3%) were able to perform 
Task 5 (walking forward to the beat of the music) perfectly, 
and two of the subjects ( 3 , 7 % )  were rhythmically competent 
at Task 6 (walking backward to the beat of the music). Only 
one subject (1.9%) could perform all of the tasks on the 
pretest. 
Posttest results showed an improvement in rhythmic 
competency with 26% of the subjects competent at Task 1, 
35.2% at Task 2, 29.6% at Task 3,  and 50% at Task 4. Unlike 
the pretest, posttest data revealed a less dramatic 
difference in frequency and percentage for Tasks 5 and 6. 
1 Pa t t i ng  Biistcr:iiiy 
2 fa t t ing  i l i lemat ing 
3 Walking Srliieti 
4 \rXi'alkin~ in f)i;3c-c 
5 Wslkiag I:or.;~.;ard 
6 \SCaiLing Brrckwaril 
At:! T a s k s  C'omktinrli 
Post tes t  - Nonlaicr~uolui 
P o s t t e s t  Locomotoi.  
Pretest I..ocoinotor 
Posttcst - I..oconliilol~ 
Seventeen subjects (31,5%) w e r e  able ts walk forward ko the 
beat (Task 5) and 3 7  subjects (37%) were able to walk 
Backward Lo the beat (Task Q j ,  Five subjects (9,3%) were 
competent at all tasks on the posttest, 
Effects sf Task Alteration 
In order to compare the mean scores for nonlocomotsr 
movements ( T a s k s  1 - 4 )  w i t h  the mean scores for locarnotor 
navements (Tasks 5 - 61, 2 tests were administered. 
significant differences &<.05) were found at bath the 
pretest and posttest level [see Table 4)- 
A ramparison af pretest means for nonfocomator and 
locsmotor tasks found locomotor tasks to be significantly 
more difficult than nonlocomotor tasks, &=6.09, p<.001. 
Posttest means also yielded significant differences between 
nonlocomotor and locomotor task performance, &=2.74, ~<.01. 
A comparison of pretest means for nonlocomotor tasks 
with posttest means for the same tasks revealed a 
significant improvement in scores, &=5.64, ~<.001. A 
comparison between pretest means for locomotor tasks with 
posttest means for the same tasks also revealed a 
significant improvement in performance, 2 = 8 . 3 8 ,  p<.001. 
Results of the Analvsis of Variance of Pretest Scores 
An ANOVA was administered to the pretest data to 
examine differences based on either gender or treatment for 
each of the s i x  tasks on the RCAT. F values and levels of 
significance were computed for each of the main effects and 
for interaction between the variables (see Table 5). 
For Task 1 there were no significant dif-ference~ i n  
mean scores on either the basis of gender, 1?(1,50)=~45, 
n*s., or on the basis of treatment, E(l,50)=,65, n . s .  F o r  
Task 2 there were also no significant differenc~s in mean 
scores on either the basis of gender, E(Z,50)=3,54, n-s., or 
on the basis of treatment, I7QXr50)=1.91, n,s. There were no 
significant differences in mean scares on either the basis 
af gender, F(1,50)=1.21, n . s . ,  or on the basis of treatment, 
F(1,50)=.55, n-s, for Task 3 .  Further, there were na 
- 
significant differences in mean scores an either the basis 
of gender, E(l,50)=2.58, n.s., or on the basis of treatment, 
F(1,50)=.90, n.s., for Task 4. 
- 
For Task 5 there were no significant differences in 
mean scores on the basis of gender, E(l,50)=1.08, n.s. 
However, there was a significant difference between the mean 
score of the experimental group and the mean score of the 
control group; the control group performing significantly 
better at walking forward than the experimental group, 
~(1,50)=7,81, e<.ol. There was no significant interaction 
- 
between variables, Ff1,50)=-39, nos. 
For Task 6 there were no significant differences in 
mean scores on the basis of gender, E ( 1 , 5 0 ) = 3 , 5 2 ,  n.s. 
Mowever, there was a significant difference between the mean 
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score of the experimental group and the mean score of the 
control group; the control group performing significantly 
better at walking backward than the experimental group, 
F(1,50)=4.08, ~<.05. There was no significant interaction 
- 
between variables, E(1,50)=.19, n.s. 
An ANOVA was also made for the mean scores computed by 
adding together all of the tasks on the RCAT. There were no 
significant differences between males and females for all 
RCAT tasks, E(1,50)=2.58, n.s. Further, there were no 
significant differences between the control group and the 
experimental group for all RCAT tasks, F(l,50)=2.01, n.s. 
Results of the Analysis - of Variance of posttest scores 
An ANOVA was administered to the posttest data to 
examine differences based on either gender or treatment for 
each of the six tasks on the RCAT. F values and levels of 
significance were computed for each of the main effects and 
for interaction between the variables (see Table 6). 
Females performed significantly better on Task 1, 
F(1,50)=5.40, g<.05, but there were no significant 
- 
differences between the experimental and control groups, 
F(1,50)=.93, n.s. Further, there was no significant 
- 
interaction between variables, F(1,50)=.13, n.s. 
For Task 2 there were no significant differences either 
on the basis of gender, F(1,50)=2.20, n . s . ,  or of treatment, 
~(1,50)=1.47, n.s. There were no significant differences on 
- 
either the basis of gender, E/l,50)=.45, n.s., or of 
treatment, F(l,50)=.15, n.s., for Task 3. For Task 4 there 
were no significant differences on either the basis of 
gender, E(l,50)=3.70, n.s., or of treatment, g(l,50)=.47, 
n.s.  There were also no significant differences on either 
the basis of gender, F(l,55)=.34, n.s., or of treatment, 
F(1,50)=.92, n.s., for Task 5. Similarly, there were no 
- 
significant differences for Task G on the basis of gender, 
F(1,50)=1.08, n-s., or of treatment, l7(1,50)=.49, n.s. For 
- 
all tasks there were no significant differences on either 
the basis of gender, E(l,50)=2.31, n-s,, or of treatment, 
F(1,50)=.13, n.s. 
- 
Effects of Treatment 
A MANOVA was administered to determine significant 
differences between the gains made on the RCAT scores by the 
experimental group and the gains made by the control group. 
Results were computed for each of the six RCAT tasks and for 
the total RCAT score (see Table 7). 
For Task 1 there were no significant differences, 
F(1,52)=.67, n.s. For Task 2 there were also no significant 
- 
differences, p(l,52)=.14, n.s. Further, there were no 
significant differences for Task 3, F(l,52)=.05, n.s., or 
for Task 4, E(l,52)=1.22, n.s. 
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Results showed significant differences for Task 5 and 
for Task 6. The experimental group made significantly more 
improvement than the control group at performing Task 5 
(walking forward), E(1,52)=9.32, p<.01. They also 
demonstrated significantly greater improvement in performing 
Task 6 (walking backward), F(2,52)=5.75,  ~ < . 0 5 .  
Summary 
The analysis of data revealed several impartant points: 
1- The scoring method for the RCAT proved to be highly 
reliable for both the pretest &=,95,  g<.00l) and the 
posttest (g=, 94, E<. 001) , 
2. The percentage of students able to demonstrate 
rhythmic competency was small. Only 1.9% were competent at 
all tasks on the pretest, and only 9.3% were competent at 
all tasks on the posttest. 
3. Lacornotor tasks were significantly more difficult 
than n~nlocomotor tasks at both the pretest and posttest 
level (Q<. 05) . 
4. The subjects (Hz541 made significant improvement in 
both nunlocomotor and locomotor tasks during the treatment 
period (p. 0 5 )  . 
5. Although the control group consistently scored 
better on the RCAT than the experimental group, there were 
no significant differences between the pretest scores of the 
two groups for Tasks 1 through 4 (~>.05). 

Tke pUn^prsSe of %his s t u d y  was -ta examine +he ability af 
p r i ~ a r y  age ~hiPdren to demanstrake rhythmic csrngetency, W 
~ ~ E i p a s i s ~ n  w a s  made between children receiving special 
instruetian in rhythmic aovement and thase receiving no 
special ~ X & X W Z ~ ~ G ~ .  Other variables w e r e  gender and task 
alteration, 
T h e  wethod of instruction used in the s t u d y  was 
Weikart's Sequential kppraach ta Rhyth~ic Mave~erz% (Weikart, 
1982). The test instrument was the Rhythmic Competency 
Analysis Test (RCAT). During the test each subject was 
asked to perform six movement tasks in synchronization with 
the underlying beat in a piece of recorded music for at 
least I6 beats. The tasks were: (1) patting the legs with 
both hands together (bilaterally), (2) patting the legs with 
hands alternating, (3) walking the feet while seated, 
(4) walking while standing in place, (5) walking forward, 
and ( 6 )  walking backward. Every task was performed twice, 
each time to a different piece of music. 
Two judges independently scored each subject's 
performance. A score of 3.0 indicated all observed 
movements were in synchronization with the beat. A score of 
2.0 indicated that some but not a31 movements were in 
synchronization. A score of 1.0 indicated that none of the 
beats were synchronized. Interjudge reliability was found 
to be high for both the pretest and the pasttest (~<.001). 
A nonequivalent control group design was used to measure the 
effects of each variable. 
Summary of Results 
The percentage of subjects (I3=54) who were able to 
demonstrate rhythmic competency was small. To be considered 
rhythmically competent at any given task, a subject had to 
receive a score of 3.0 from both judges for both attempts at 
the task. At the pretest level, the highest percentage was 
for Task 4 (walking in place), with 20.4% of subjects able 
to demonstrate rhythmic competency. Only 1.9% of subjects 
were able to demonstrate rhythmic competency for all six 
tasks on the RCAT. Posttest data revealed considerable 
improvement, yet only half of the subjects (50%) were 
rhythmically competent at Task 4 (still the highest 
percentage of any task), and only 9.3% of the subjects were 
competent at all six tasks. 
It was anticipated that the locomotor tasks 
(Tasks 5 - 6) on the RCAT would be more difficult to perform 
than the nanlocomotor tasks (Tasks 1 - 4). Results from the 
statistical treatment of data supported this assumption. 
~ocomot-r tasks were significantly more difficult than 
nonlocomotor tasks ( ~ < . 0 5 ) ,  both at the pretest and the 
posttest level. 
~uring the treatment period the subjects 
made significant improvement in demonstrating rhythmic 
competency for all of the tasks on the RCAT, both 
nonlocomotor and locomotor (pc.05). 
Throughout the study, the control group scored higher 
than the experimental group on each of the RCAT tasks, but 
for nonlocomotor tasks the differences were not found to be 
significant at either the pretest or posttest level (p.05). 
However, for locomotor tasks the differences between the 
control group and the experimental group were found to be 
significant for the pretest level, with the control group 
performing significantly better than the experimental group 
( p z . 0 5 ) .  When the posttest was given there were no 
significant differences between the experimental group and 
the control group for any of the six tasks ( ~ > . 0 5 ) .  
Although females scored higher than males on all of the 
RCAT tasks in the pretest and the posttest, gender was a 
significant factor for only one task. At the posttest 
level, it was shown that females performed significantly 
( ~ c . 0 5 )  better than males at Task 1 (patting bilaterally). 
instruction was found to be significant for both of the 
locomotor tasks (p<.05). The experimental group showed 
significantly greater improvement than the contraf group at 
walking forward (Task 5) and at walking backward. (Task 6 ) .  
These were no significant differences due ks ins%ru@tion far  
%he nonlocomstor tasks [Tasks P - 4 ) -  
Discussi~n 
The r e s u l t s  of the study yielded important infomation 
about the develapment of rhythmic c~mpetency among first 
graders- pertinent paints for discussion include the test 
instru~ent, the subjects, the treatmen% period, WeSkartss 
~etbad, the nean scores, the perceneage sf studenks 
de~onskrating rhythmic competency, the effects of task 
al*eratisn, the results af the analysis of variance for the 
pretest, the results of the analysis af variance Sax the 
posttesk, the effects of instruction, and possible 
~onclusions suggested by the data. 
The Rhythmic Com~etency Analysis Test was crucial to 
the validity of the study. It was vital that the test be as 
reliable as possible, Fortunately, the judges were 
committed to the project and willing to undertake the time 
consuming task of individually testing every subject. 
Results of the computation of Pearson correlation 
coefficients showed interjudge reliability to be high 
(e<.oOl) for both the pretest and the posttest. 
One of the difficulties encountered in gathering the 
data w a s  finding adequate space within the two elementary 
school buildings to administer the tests. It would have 
provided better control if all of the subjects had been 
tested in the same place. Unfortunately, this proved to be 
impossible. School B did not have any empty classrooms, and 
therefore testing was done in a variety of places on a space 
available basis. There was always a classroom available at 
School A, but not always the same one. 
Another possible confounding variable was the time of 
day that each subject was tested. It would have been ideal 
to test all of the subjects at the same time. With young 
children, testing during the morning hours would have been 
best. However, finding times when the children were 
available was a problem because of the numerous activities 
scheduled in each of the elementary classrooms. Despite 
excellent cooperation from staff members, attempting to work 
around reading times, special classes, recess, lunch, and 
field trips was very frustrating. Sometimes students were 
absent on the day the test was to be given. The judges 
found it necessary to test at a variety of times in order to 
meet with every child in the study. 
It took a month to complete the pretest and nearly six 
weeks to complete the posttest. The sheer volume of time 
required to complete each test period may have influenced 
the results. Using several teams of judges would have 
hastened the process but might also have threatened the 
reliability of the test scores. 
While there was general satisfaction with the structure 
of the test itself, there was some concern over the scoring 
A larger range of scores might have yielded 
stronger data. A method whereby every correctly 
synchronized beat would be counted (a range of 1 to 16) 
would have been ideal, but attempts during the pilot test to 
count each beat failed to produce reliable results. No 
doubt a more precise scoring method would have required 
vide0 taping or sophisticated electronic equipment. The 
scoring method used in this study, though limited in 
precision, proved to be both reliable and practical. The 
training required for the judges was minimal. Administering 
the RCAT required very little equipment and almost no 
financial investment. The simplicity of the test instrument 
should encourage replication by other music educators. 
The practicality of the testing method and of the 
treatment plan was a primary consideration in the design of 
this study. The need to pursue research within the Mreal 
world" of the public school, and thereby assure 
applicability, was the overriding factor in the decision to 
accept both the constraints of the RCAT scoring method, and 
any possible threats to the study encountered in trying to 
administer the tests under difficult conditions. 
The subjects for the study were 60 first graders from 
two elementary schools in Des ~oines, Iowa.  heir 
,--operation in performing the RCAT tasks was crucial to the 
success of the study. Young children are easily disturbed 
by outside influences or changes in their routine. Any 
number of factors can affect their performance. 
Fortunately, the responses from the subjects to the test 
were quite positive, and it is likely that the judges were 
able to get the best possible results from each participant. 
The test was not complicated or stressful, and by testing 
each subject individually, distractions were kept to a 
minimum. In addition, the judges were music education 
majors, and quite adept at helping the children to feel at 
ease. 
  he experimental group was selected randomly from among 
the 118 first graders enrolled at School A (2=30). The 
control group was selected randomly from among the 93 first 
graders enrolled at School B (n=30). Each group was evenly 
divided between males and females. Both groups received 
similar music instruction, but the control group received a 
greater number of minutes of instruction per week. No 
attempt was made to control for this difference in amount of 
music instruction or for differences in musical background, 
musical ability, or general intelligence. Any of these 
factors may have influenced the final results. 
Both the control group and the experimental group had 
three children move away during the course of the study, so 
that the f i n a l  number of subjects was 54 (26 males and 28 
females). 1t is interesting to note that while the first 
thirty subjects selected for the experimental grcup agreed 
to participate, seven of the first thirty subjects selected 
for the control group refused and had to be replaced. The 
music teacher at the school reported that most of the 
students who declined to participate were part of the ESL 
(English as a Second Language) program at school B. She 
felt that their parents may have had difficulty 
understanding the informational letter describing the study 
and therefore chose to withhold their permission. It is 
unclear whether or not this factor had any impact on the 
final results, though one might speculate that less able 
students would be more likely to decline, while highly 
motivated students might readily agree to participate, 
creating a higher than normal mean score. 
The limited size of the sample may have had an impact 
on the final results. The tremendous amount of time 
necessary to test each subject individually made a larger 
sample prohibitive. Although the results allow one to draw 
a number of conclusions about the subjects in the study, it 
would be presumptuous to make any generalizations about all 
first graders based on such a small sample. 
The treatment period consisted of approximately 25 
training sessions using Weikart's sequential approach to 
rhythmic movement. Treatment took place over a four-month 
period. Each training session lasted from five to ten 
minutes and was incorporated into the regularly scheduled 
music class. The researcher, who was the music teacher at 
School & I  w a s  the instructor. The instructor was not aware 
of which children Were participating in t h e  study. 
The students in the experimental group at School A 
lreceived 3 0  minutes of IEusic instruction every Thursday and 
allxrnate Fridays (an average of 1 and 1/2 periods per 
week). 
 raining sessions occurred once or twice per week, 
but never more often. It was difficult to maintain 
continuity when the treatment often took place only once per 
week. In addition, the treatment period included the 
Thanksgiving and Christmas holidays, Spring Break, and four 
days for Parent-Teacher Conferences, resulting in additional 
interruptions. 
Because the subjects were selected from among the five 
first grade classes at SehooS A, it was Papossible to 
provide identical t rea taen t  to all of the subjec t s .  No 
attempt was made to record the nu&er of absences Eor each 
subject, but interruptions in the schedule that caused an 
entire class to miss their regularly scheduled music period 
w e r e  naked, The two first grade classes that had msic i n  
t h e  morning received a l l  2 5  t r a i n i n g  s e s s i o n s ,  while Zke 
a f t e r n a ~ n  classes missed several s e s s i s n s .  Although every 
class at least 20 training s e s s i s n s ,  greater 
cansiskency might have resulted in improved test szores, 
The c o n t r ~ l  group ScRocl B had WLIS~C =are afterr 
(twice per week) and fever  interrlmp"ri0r;s i n  
their instruckionax schedufe than the experiEienTaP g r D U > .  
 heir music teacher was assigned to only one building, while 
the instructor for the experimental group taught music at 
two buildings and was occasionally called away from School A 
for special events at the other building. 
Music instruction at the elementary level usually 
includes some rhythmic movement activities (clapping. 
patting, playing percussion instruments, playing movement 
games, etc.). It is likely that the control group enjoyed 
some benefit from their music instruction even though there 
was no attempt to provide specific instruction in rhythmic 
movement. An effort to equalize the amount of music 
instruction between the experimental group and the control 
group might have produced different results. 
The five-minute time period allotted for each training 
session was both adequate for the required activities and 
well suited to the attention span of first graders- The 
short training periods also made it possible to continue the 
regular music curriculum with little interruption. However, 
more frequent sessions would have been desirable and might 
have resulted in more significant improvement by the 
experimental group. Gordan E1981) has suggested that three 
meetings per week constitute the ideal arrangement for 
teaching meludic and rhythmic concepts to primary age 
children. 
It Is certainly possible ta speculate that mare 
frequent training sessions might have changed the f i n a l  
results. Better continuity of instruction might also have 
made a difference in RCAT scores. In addition, it would 
have been desirable to have extended the treatment period to 
a full school year- The analysis of data showed that 
instruction was significant for the most difficult tasks. 
The easier nonlocomotor skills may have come under the 
influence of a ceiling effect, whereby improvement was more 
difficult to measure. Perhaps a longer and more consistent 
treatment schedule would have showed instruction to be 
significant in the improvement of nonlocomotor task scores 
as well. 
Generally, the problems associated with the treatment 
period were unavoidable. The timeline of testing and 
treatment was determined by the guidelines for research 
projects established by the Des mines School District. The 
guidelines did not permit any testing during the months of 
September or May, and the lengthy period of time needed to 
administer the RCAT limited the time left for the treatment 
period. The assignment of staff and students, along with 
the scheduling of music classes, was also at the discretion 
of the school district- 
The restrictions were accepted in order to design a 
study with direct application to music classrooms. Teachers 
in the schools are no strangers to interruptions, 
lack  of time, and lack of continuity- It w a s  felt that a 
method +-hat could  succeed in the classroom u n d e r  these 
 circumstance^ would be recognized by teachers as having 
genuine merit. 
'+Jeikartfs method was simple to implement and produced 
f e w  difficulties. Lesson plans were taken directly from 
~eikart's book ~usic Plus Movement (1985), an activity guide 
especially designed for children ages three to seven. 
~ypical activities included visually and/or aurally decoding 
movement tasks, and describing, sequencing, and creating 
movement activities. 
Generally, the movement tasks were practiced first 
without any imposition of beat. When a group beat was 
imposed, the following process usually was observed: 
(1) performing the task while verbally describing the 
movement or the body part; e . g .  saying the word "patw or the 
word "headM each time the student patted his or her head, 
(2) performing the task while whispering the verbal 
description, and (3) performing the task while thinking the 
verbal description. When most students could maintain a 
steady beat using step three, music was added. 
The activities and the accompanying musical selections 
were well received by the students. After the treatment 
period ended the students frequently requested to repeat the 
activities. The lesson plans were clearly outlined in 
Weikart" book and required little preparation on the part 
of the teacher. The only equipment required was a cassette 
player and a number of taped musical selections. 
Weikart has provided a series of recordings that can be 
used with her method, and these recording were used in the 
study. However, it would certainly not have been necessary 
use these particular recordings if other appropriate 
music: had been available in the music classroom. Weikartts 
method is compatible with a traditional music program, 
repires only a minimal commitment of time from students and 
teachers, and is very economical. All of these factors 
should make it quite attractive to music educators. 
Hean scores were computed for each task by averaging 
the scores given by both of the judges for each of the two 
attempts made by the subject. For example, a subject was 
asked to pat his or her legs with both hands at the same 
time (Task 1) in synchronization with the beat of the first 
musical selection (J =132). Later in the test he or she was 
asked to perform the same task to another musical selection 
(4 =120). The subject was assigned a score for each task by 
both judges. Therefore, the mean score for each task 
represents four scores for each subject. 
~xamination of the mean scores reveals several 
interesting points. The standard deviation for all of the 
mean scores is rather high considering the narrow range of 
the scoring method used in the RCAT (1.0 - 3.0).   he raw 
data reveal that the spread of scores is indeed wide. Some 
subjects were able to perform every task perfectly at the 
pretest level, while others were unable to perform any of 
the tasks correctly even at the posttest level. 
~t is 
to educators who work regularly with young children 
that when dealing with a developmental skill such as 
rhythmic coordination, these widely differing ability levels 
are to be expected. 
In the pretest, the control group scored higher than 
the experimental group on every task except Task 1 (patting 
bilaterally). At the posttest level, both groups showed 
improvement at every task. The experimental group no longer 
scored higher than the control group on Task 1, but produced 
higher mean scores for Task 5 (walking forward) and Task 6 
(walking backward). It is interesting to note the sharp 
decline in the mean scores as the tasks changed from 
non%ocomstor {Tasks 1 - 4 )  to 3acorrtotor (Tasks 5 - 65, 
Females scored better than males for every %ask on the 
RCAT in both the pretest and posttest. WePRartas concern 
for  &he devel~pment of rhythmic competency among males 
appears to be well founded, PJhiLe f u r t h e r  research is 
needed ts establish a significant difference between 
rhythmic ability in males and females, these descriptive 
statistics do suggest that educators should be prepared ts 
provide additional help and encouragement ta their male 
students. 
weikar- speculates t h a t  the differences between males 
and females a r e  due to the Way boy and girls are socialized 
in our society* ~ir-s tend to p a r t i c i p a t e  in a greater  
variety of rhythmic activities (jumping rope, playing jacks, 
hopscotch, dancing lessons, etc.) than do boys. Parents and 
educators must guard against sex role stereotyping that 
might inadvertently deprive boys of rhythmic movement 
experiences. 
The percentaqe of students demonstratinq rhythmic 
com~etency at the beginning of first grade was quite small. 
The percentages were much smaller than those reported by 
~eikart (1982). She found that 61% of first graders were 
able to pat their legs to the underlying steady beat in a 
piece of recorded music. In this study, only 18.5% of the 
subjects were able to perform the same task (Task 1). 
Weikart also reported that 34% of first graders were able to 
walk the beat, while in this study only 9.3% were 
rhythmically competent at walking forward (Task 5). 
While these percentages are only descriptive and cannot 
be used to draw inferences, they suggest the existence of a 
serious problem. ~eikart's position on the lack of rhythmic 
competency among primary age children appears to be 
accurate. The subjects in this study did not demonstrate a 
high degree of rhythmic competency, even at the posttest 
1 evel. 
It should be noted that the music curriculum for first 
graders in the Des Moines public Schools, like most 
traditional music programs, includes numerous activities 
that demand rhythmic competency. Activities such as playing 
a steady heat or a rhptkzic ostinato rrr, an instnr,e~~. 
perfo+loi~q play-parties and singing gmes, eci;oing r k i S h n i c  
patterns, and learning to read r-ychsic notatian, 311 
x=%zC$dire the ability to synchrcnize novenents to an extar-az 
beat. Greater attentian should be pa id  to devei~ping 
rhykhslic perception an3 rhvtb~ic cc~~etfncy 
introducing more  conp3ex wssical ar t ivi t ies  . 
These results support the findings of other studies 
that locomotor skills develop more slowly in children than 
do nonlocomotor skills (Rainbow and Owen, 1979; Schleuter 
and Schleuter, 1984; Weikart, 1982). They also support 
Weikart's belief that children in contemporary ~merican 
society do not receive sufficient practice in locomotor 
skills because they are more often involved in passive 
rather than participatory learning activities. 
While the results of this study underscore the need to 
provide more practice in locomotor activities for children 
in the primary grades, both the space and the opportunities 
needed to pursue such activities are often limited. There 
growing emphasis on academic learning in preschools and 
an emphasis that is pushing free play from 
the curriculum. In the music saom, teachers have such a 
small zkmount of time allotted to cover such a broad 
curriculum, that activities such as walking, skipping, and 
running are frequently ignored. Physical education classes 
usually emphasize sport at the expense of skill development. 
When children are at home, safe areas for Pscomotor play are 
often unavailable, and those activities that ds exist are 
often competitive team sports rather than the type af free 
play that encourages gross-motor development, 
Despite these concerns, it is encouraging to note that 
the results of the t tests showed that the subjects in the 
study made significant improvement during the treatment 
period in performing both nonlocomotor and locomotor tasks, 
g<.001. The subjects could perform the tasks on the RCAT 
better in April than they could the previous October. since 
the results of the MANOVA later showed that there were no 
significant differences as a result of instruction for Tasks 
1 - 4, it is possible to speculate that the primary cause 
for the gains made for nonlocomotor tasks was maturation. 
The positive effect of maturation On rhythmic 
development is cited by numerous experts (Delorenzo, 1983;  
Frega, 1979; Rainbow and Owen, 1979), and certainly is 
supported by the improvement in nonlocomotor t a s k s  measured 
in this study. ~ducators would be wise to allow t i m e  for 
maturation to occur before introducing more difficult tasks 
such as playing rhythm patterns or reading notation. 
Further research might he able to pinpoint the optimum age 
for the introduction of these more advanced rhythmic 
activities, hut it is already clear that first grade is too 
soon far many children. 
Weikart believes that music teachers are impeding the 
development of rhythmic competency by canfusing students 
with complex rhythmic tasks before they have mastered a 
steady beat. In her study with first graders in Ramufus, 
Michigan {Heikart et ax., 1987) s h e  specified that the music 
instrvct~rs for the experimental group not assign the 
performance of any rhythm patterns to their students. 
Weikart felt that the inclusion of patterns that require 
students to subdivide the beat would delay their progress 
toward becoming beat competent. The experimental group in 
that study made significant gains ( ~ < . 0 0 5 )  in their mean 
scores for all RCAT tasks. Similar prohibitions were not 
imposed in this study, but considering the remarkable 
results of the Romulus project, Weikartls suggestion to 
avoid rhythmic patterns until beat is established should be 
considered by music educators. 
The results of the analysis of variance for the pretest 
revealed that there were no significant differences between 
males and females. Although females consistently scored 
higher than males, the differences were too small to be 
statistically significant. A larger sample might have 
yielded different results. It is interesting to note that 
for Task 2 (patting the legs, alternating hands), E values 
produced a significance level of ~ = . 0 6 6 .  Similarly, for 
Task 6 (walking backward) the ANOVA produced a significance 
level of &=.067. While these figures are beyond the - 0 5  
level of significance required to reject the null hypothesis 
concerning gender, they do suggest the need for further 
investigation of the issue. 
The results of the ANOVA also showed no significant 
differences between the experimental group and the control 
group for Tasks 1 - 4 (the nonlocomotor tasks). However, 
the analysis of data revealed that the control group 
performed significantly ( ~ < , 0 5 )  better than the experimental 
group at Task 5 and Task 6 (the locomotor tasks). 
Because the subjects were chosen randomly from two 
similar populations, no significant differences between the 
groups had been expected. The instructor for the control 
group had been the music teacher for all of the subjects 
during their kindergarten year, so it was assumed that no 
major differences existed in the musical activities the two 
groups had experienced at school. None of the subjects had 
experienced Weikartk method. However, because the control 
group was selected from a school with a higher socioeconomic 
level than was the experimental group, differences might 
exist in their home musical experiences. 
Some studies have suggested that general academic 
ability is a predictor of musical achievement (Hedden, 1982: 
~smail. 1975; Wolff, 1980). Perhaps matching the 
experimental and control groups for academic ability through 
exanination of standardized test scores would have yielded 
different results. Attitudes toward school, especially 
toward movement activities, could also have been a factor in 
the differences between the two groups at the pretest level. 
The results of the analvsis of variance fo r  the 
posttest showed that females were able to perform p ask 1 
(patting bilaterally) significantly better than males 
5 There were no significant differences between 
males and females for Tasks 2 - 6 .  It should be noted that 
the F value for Task 4 (walking the feet while seated] 
produced a significance Level of g=,04. Nhile this is not 
sufficient to reject the null hypothesis, it is further 
evidence that there may be a connection between gender and 
~hythmic competency. 
The results of the AFTOVA also shaved t h a t  there w e r e  
significant differences between the experimental group and 
the contra1 group at the posttest l e v e l  for any of the RCWT 
tasks. It is interesting to note t h a t  the differences 
between the two groups found i n  the pretest for Tasks 5 and 
6 had apparently disappeared. Even at t h i s  early point i n  
the analysis of data, it was possible to speculate that 
treatment had produced some kind of positive effect. 
The effects of instructian w e r e  measured through 
administration of a WPJOVA. The results showed that there 
were no significant differences between the ga ins  aade by 
the ex~eriaental group and those made hp the control  group 
for Tasks 1 - 4 on the RCAT. Xoxever, for Tasks 5 and 6, 
the experimental group aade significantly better progress 
than the control group (~c.01 and gc.05 respectively). The 
experimental group had been able not only to close the gap 
between their perfomance a n d  that of the csnkxo3 gro%Ap far 
these t w o  tasks, but had  actually surgasseS She c o n t r o l  
group, It is parkicular5y nokexmrthy that Bhe inpravewenk 
was ~ a d e  on t h e  most diEficufk tasks. 
The inkroduct iaa  of KePkartLs sequenkiaf approach to 
rhythmic movement was effective in significantly improving 
the ability of first graders in this study to walk forward 
and backward to the underlying beat in a piece of recorded 
music. It is likely that rhythmic training using Weikartqs 
method would be a useful component of music and physical 
education classes for primary age children. 
Conclusions drawn from the analysis of data include 
those concerning the design of the study, the general level 
of rhythmic competency in the sample group, the effects of 
task alteration, the effects of gender, and the effects of 
instruction. 
The general design of the study was sound, but could be 
improved by increasing the size of the sample, equalizing 
the amount of music instruction received by the experimental 
and control groups, and increasing the frequency and total 
amount of treatment. The test instrument proved t o  be both 
valid and reliable but had same limitations due %a i t s  
narrow scoring range. A number af problems arase a s  a 
result of attempting to do the study within the constraints 
of a school. environment, but it was concluded that the 
limitations were acceptable in order  ts preserve t h e  
applicability inherent in a field study. 
Only a small percentage sf the first graders in the 
study was consistently able to demonstrate rhythmic 
competency* Because the lack of rhythmic competency is a 
serious impediment to the performance af other musical 
skills, greater emphasis should be placed on de~el~ping 
rhythmic competency in primary music tzlassrsoms, In 
addition, the scope and sequence of the elementary music 
c~rricul'um should be examined to assure t h a t  the activities 
assigned are appropriate to the developmental level af the 
students. Time f o r  maturatian must be affowed, Studen t s  
should be able to perceive and perform a steady beat before 
attempting more complex rhythmic activities. 
Task alteration was a significant factor in the a b i l i t y  
of the first graders in this study to demonstrate rhythmic 
competency (p<.ol), with locomotor tasks being more 
difficult t h a n  nanlocomotor skills. Greater  emphasis s h o u l d  
be placed on providing primary-age children with locomotor 
movement opportunities. Physical edilcation specialists, 
music specialists. classroom teachers, and parents must w a r k  
together ts;. provide kfiese opportrmities, 
Although E e l m a l e s  scored higher than  males for every 
kask an the RCWT, there were na significant dif 'Zerences 
between the abifity of %ales and fe~ales to d e ~ ~ a n s t r a t e  
rkykmic competency for most tasks, Moxever, posttest nean 
scores B a r  Task I did reveal a significant difference 
between males and females, ~ < , 0 5 ,  These  mixed results 
indicaee me need for  further seudy ko clarify &he effect af 
gender upon rhythaic co&pekency, It is %ikeXy that bays in 
the primary grades w i l l  have more difficulty with rhythmic 
aaveaeat tasks than girls. 
There were no significant differences as a result of 
treatment for Task 1 - 4 (the nonlocomotor tasks), but it is 
possible that longer and more frequent treatment might have 
proved effective. There were significant differences as a 
result of treatment for Tasks 5 and 6 (the locomotor tasks), 
gC.05, and therefore it can be concluded that a sequential 
approach to teaching rhythmic movement is effective in 
improving rhythmic competency in primary-age children. 
Summary 
The purpose of this study was to answer the following 
questions: 
1. Will instruction based on Weikartts sequential 
approach make a significant ( ~ < . 0 5 )  difference in 
the number of children who can demonstrate rhythmic 
competency? 
2. Will gender make a significant (g<.05) difference 
in the number of children who can demonstrate 
rhythmic competency? 
3 .  Will altering the movement task make a significant 
( ~ < . 0 5 f  difference in the number of children who 
can demonstrate rhythmic competency? 
A review of the final results provides a partial answer 
to each of these questions. Instruction was a significant 
factor in the development of rhythmic competency for Tasks 5 
and 6 on the RCAT (p.05). Gender was a significant factor 
in the ability to demonstrate rhythmic competency for Task 1 
(gc.05). Task alteration (changing from nonlocomotor to 
locomotor movements) also made a significant difference in 
the ability of first graders to demonstrate rhythmic 
competency (~<.05). 
This study also sought to test the following null 
hypotheses: 
1. There will be no significant ( ~ = . 0 5 )  difference in 
the ability of students to demonstrate rhythmic 
competency as a result of instruction using 
Weikart's sequential approach to rhythmic movement. 
2. There will be no significant difference (~=.05) 
in the ability of students to demonstrate rhythmic 
competency as a result of gender. 
3 .  There will be no significant (g=.05) difference in 
the ability of students to demonstrate rhythmic 
competency as a result of task alteration. 
4. There will be no significant (p=.05) interaction 
between gender, task alteration, and instruction. 
The results of the data indicate that hypothesis 1 can 
be rejected for   asks 5 and 6 because the experimental group 
made significantly better gains in RCAT scores that the 
control group (~<.05). For all other tasks the hypothesis 
stands since there were no significant differences in scores 
due to instruction. Hypothesis 2 is rejected for Task 1 
because females scored significantly higher than males 
(~<.05). For all other tasks the hypothesis stands because 
there were no significant differences between the mean 
scores of males and females. Hypothesis 3 is rejected 
because locomotor movements were shown to be significantly 
more difficult than nonlocomotor movements, both for the 
pretest (pc.001) and the posttest ( ~ < . o l E .  There was nQ 
significant interaction between variables, and therefore 
hypothesis 4 is accepted. 
A final review of the results suggests that 
synchronizing body movements to the underlying beat in a 
piece of music is a difficult skill for f i r s t  graders t o  
perform- I t  requires both t i m e  and practice in order to 
develop. It is more difficult for bops than for girls, and 
more difficult to do while moving through space than w h i l e  
sitting in a chair. Instruction that makes a significant 
difference in the ability of first graders  to demonstrate 
rhythmic competency can be provided within a r e g u l a r  music 
curriculun i n  a limited amount of time, The instruction 
does not require expensive equipment or lengthy preparati~hs 
on the part of the teacher. Existing music education 
programs can assist children in nasterinq rhytkaaic 
csmpetency, and provide that assistance efficiently, 
Recommendations for Future Research 
No research study can expect to provide definitive 
answers to a problem. In this study, for example, both 
gender and instruction proved to be significant factors in 
the development of rhythmic competency, but not for every 
task. Obviously, such results make it impossible to draw 
final conclusions without replication studies to generate 
additional data. In addition to the need for replication, 
the related literature suggests a number of variables that 
were not examined in this study. Motor development is a 
vastly complex subject, and there is ample room for 
additional research that would explore other aspects of 
rhythmic movement. The area of beat competency alone 
a myriad of possibilities. This section of the 
study will examine the possibilities for future research, 
both replication studies and research involving other 
variables. 
~e~lication studies are necessary in all areas of 
research to insure the validity of results. Although the 
general design of the study was satisfactory, educators 
wishing to do similar research may wish to consider making 
several changes in the methodology in order to generate 
stronger data. 
A larger sample should be selected in order to 
generalize results more confidently. Testing should be done 
in one location and at the same time of day. Several teams 
of judges could be used in order to reduce the amount of 
time required to administer the RCAT, although pilot testing 
would have to be done to insure interjudge reliability. 
It would be preferable to select the subjects from one 
school, where each subject could receive the same amount of 
music instruction. The subjects should not have had any 
previous experience with Weikartis approach, Someone other 
than the music teacher should provide the treatment. The 
treatment period should last a full school year, and 
training sessions should occur at least twice, preferably 
three times per week. 
It would be very useful to compare the results of 
similar studies done with both younger and older students. 
~dults, preschoolers, adolesceilts, and the handicapped 
(physically, mentally and e~otionally) would all be 
interesting populations to study. R s imi la r  study could 
also be repeated as part of a physical educatiorl class or 
regular self-contained classroom to deternine if instruction 
presented in a different setting w o u l d  be more ar less 
effective, 
X logical addition ta a rhythmic competency s tudy  would 
be a follow up investigation involving only thase subjects 
wha were identified as having rhythmic difficulties (perhaps 
those with a mean score of less than 2 - 8  fo r  ABP Tasks 
Combined). Other studies have suggested that instruction is 
sometimes most significant far law achievers, Perhaps 
Weikartfs method would have its greatest impact upon 
children having serious rhythmic coordination problems. 
Changes in the test instrument might be considered 
before undertaking a replication study. It would be 
possible to improve the scoring method of the RCAT, and 
thereby generate stronger data if each subjectts performance 
was video taped. By slowing the tape it might be possible 
to count the number of synchronized beats, creating a larger 
range af numbers. However, it should be remembered that the 
presence of video cameras might influence the results by 
making the subjects more self-conscious 
The type of tasks required on the RCAT could also be 
altered to make them more directly applicable to music. 
subjects might be asked to play a steady heat on a variety 
of musical instruments, or to sing or speak a steady beat. 
Research involvinq other variables might include 
attempts to measure the impact of attitude, musical 
achievement, and general intelligence upon the ability to 
demonstrate rhythmic competency. Weikart is currently 
attempting to measure the correlation between improvement in 
RCAT scores and improvement in academic subjects (reading 
and math). Other correlation studies might involve 
comparing the musical achievement, musical skill level (both 
vocal and instrumental), self-concept, attitude toward 
school, and creative abilities of children receiving 
movement instruction and those receiving no instruction. 
Because the lack of rhythmic competency seems to be so 
prevalent among young children, it might be useful to 
attempt to identify the reasons why children do not develop 
rhythmic competency by the time they go to school. Areas to 
explore might include the physical, emotional, or 
psychological history of each subject; the home environment 
of the subject, especially parent attitudes toward music and 
movement, types of entertainment preferred by the family, 
the presence of musical instruments or equipment in the 
home, and the rhythmic competency level of parents and 
siblings; child-rearing practices used by the parents, 
including the amount of time allowed for watching television 
and the amount of time allowed for free play: the physical 
location of the subject, including differences in rural and 
urban children, or children with access to parks and large 
backyards, and those living where open spaces are not 
readily available: and family structure, including the 
impact of single parent families and working mothers. 
~ongitudinal studies involving a comparison between 
styles of parent-infant interaction and a child's later 
ability or lack of ability to perceive the beat in music 
would provide fascinating insights into the role that early 
experiences play in motor skill development. It would be 
possible to implement Weikart8s method with infants and 
explore the reasons why some children are rhythmically 
competent at age four, and others are not competent even as 
adults. Perhaps educators can learn to identify high risk 
children while they are still very young. 
Socioeconomic factors are strong predictors for school 
achievement. Federal programs such as Headstart and 
Chapter I are predicated upon the befief that intervention 
can be helpful to children at high risk for school failure. 
Studies could be undertaken to determine if socioeconomic 
factors are at work in the development of rhythmic 
competency. 
Physical education teachers might wish to examine the 
impact of rhythmic competency upon skills used in sports. 
Weikart maintains that there is a connection between 
rhythmic competency and the eye-hand coordination needed to 
h i t  a baseball, cr kick a soccer ball. A study examining 
rhythmic competency in athletes would help to clarify the 
cannection, if any, het-sgeen sports and music. 
Axthough WeikartTs method was successful at improving 
rhykhmic coapetency, other xm2hods might be equalby, or even 
mare effective, E m e r a u s  other methods sf rhythmic movement 
are available that could be tested to determine their 
effectiveness. Hhile Weikartrs method is a sound and highly 
pragmatic approach, teachers with differing backgrounds in 
movement training Day wish ta have a nunbar of approaches 
fras which to choose. k study in rhythmic compekency 
comparing various teaching methods would be very valuable+ 
The lack of rhythmic competency is a fascinating tsphc 
for discussion. It is a frustrating source of confusion for 
educators, a serious handicap for young children in their 
music and physical education classes, and a source of 
embarrassment for many adults. The possibilities for 
further study are as exciting as they are unlimited. 
Educational Implications 
The results of this study suggest a number of important 
implications for music educators. It is imperative that a 
number of steps be taken if the level of rhythmic competency 
in primary age children is to improve. Educators must first 
concern themselves with the assessment of rhythmic 
Competency levels among the children with whom they work. 
They nust then realize the importance of incorporating a 
systematic approach to building rhythmic competency in their 
classrooms. A s  teachers develop programs for building 
rhythmic competency they must consider also the effects of 
gender on rhythmic competency and the importance of a 
nonloc~motor to locomotor sequence of rhythmic movement 
development, Finally, teachers wha make a commitment to 
teaching rhythmic competency shoul consider the implications 
af Weikart5s philosophy on ather activities in the music 
curriculum. 
The assessment of rhythmic competency levels must be 
the starting point far any effort to improve the dismal 
state of rhythmic coordination amany young children today. 
Teachers can begin the difficult task of helping children to 
be rhythmically competent by first determining the level of 
competency that currently exists in their own classroom. A 
revised form of the RCAT can be used to screen students at 
the beginning of each school year. Teachers may be shocked 
to discover that less than half of their first graders can 
perform even the simplest task to an external beat, but once 
teachers recognize the magnitude of the problem, steps can 
be taken to solve it. 
The importance of incorporatins a systernatLc approach 
to buildinq rhythmic competency into the music classroom is 
Supported by the results of this study. Instruction can be 
effective in improving the ability of ch i1  rren to 
demonstrate rhythmic competency. Husic teachers m u s t  
familiarize themselves with the important t e n e t s  of 
~eikart's philosophy and strive to educate their colleagues 
in t h e  importance of a sequential program of movement 
activities in the early grades. For preschool, 
kindergar ten,  and first grade classes, five to ten minutes 
af each music period should be spent in maveaent activities 
specifically designed to promote rhythmic c~mpetency, 
The methad developed by Phyllis Weikart is an ideal 
ehaice for beginning a rhythmic movement pragzam in the 
achoohs. It is seqrrentiah, prackicaf, and motivating to 
young students. Pt is simple to use and hiqhfy adaptable ts 
any ~usFc pragrm, Teachers wishing to implement a prsqran 
for developing rhythmic competency would be wise to examine 
Weikartts latest publication, Round the Circle: Kev 
Experiences in Movement for Children Ages 3 to 5 (in press). 
In addition, Weikartts method has been incorporated into the 
new elementary music book series, The World of Music, 
published by Silver, Burdett and Ginn (Palmer et al., 1988). 
The effects of sender, although not conclusively 
confirmed by this study, should be a primary consideration 
for any teacher beginning a rhythmic movement program for 
primary age children. Educators already are aware that boys 
do not develop physically as quickly as girls. They should 
be aware also that boys may be slower to develop 
rhythmically. Teachers must be sensitive to the special 
needs of male students. Through appropriate modeling, 
careful structuring of the learning environment, and 
attention to sequence, all children can experience success 
u i t h  movement activities. Teachers must be willing to allow 
children, especially boys, the time they need to develop 
rhyth~ic co~petency in a classroan setting that is accepting 
and safe, even for the uncaordinated, 
The im~artance of a nonlocomotsr to Locomotor sequence 
of rhv%h'tnLc movement d e ~ e l o p m ~ n k  is clearly supported By the 
results of %his  study. Music teachers aust be aware of the 
proper sequence far rhythnic skill deveispaent. Students 
are m a r e  l i k e l y  to succeed if they are allawed to begin x i t h  
the tasks that are easiest, Starting u i t h  nonlocomotor 
movement will provide the foundation necessary to build the 
more difficult locomotor skills. Once nonlocomotor skills 
are firmly established, teachers must provide greater 
opportunities for children to practice locomotor skills. 
The effects of Weikartts philosophv on other areas of 
the music curriculum are far reaching. ~t is an unfortunate 
fact of music education that being rhythmically competent is 
a skill that is often assumed rather than taught. ~usic 
curricula in the primary grades generally include a 
multitude of activities that require rhythmic competency, 
yet give little attention to insuring that students are 
indeed able to perceive and match a steady beat. This study 
has identified a number of factors that should encourage 
music educators to reassess their teaching practices with 
young children. 
Teachers should avoid the introduction of more complex 
rhythmic activities until rhythmic competency is firmly 
established. Young children should not be expected to sing 
a song and play a steady beat at the same time. They should 
not be expected to perform folk dances or singing games with 
accuracy. They should not be asked to play ostinato 
patterns. The study of rhythmic patterns should wait until 
second grade, later iB many of the students are not 
rhythmically competent. 
Weikartls philosophy has numerous implications for 
activities using instruments, When teaching children to 
play instruments, bilateral motions should precede 
alternating motions. Teachers should avoid specifying right 
or left hand. Language cues should be used to reinforce the 
beat. A Itsay and do1", "whisper and do1*, and Ifthink and dow 
sequence should be used to help students internalized the 
pulse. Opportunities must be given for children to practice 
without the imposition of an external beat before adding 
music, When music is added, vocal music should be avoided 
so that children are not distracted by the rhythm of the 
text. 
In addition to extended practice in performing a steady 
beat, special practice in aural and visual decoding is 
essential to the development of good instrumental technique. 
children should he asked to describe what they are doing 
with their hands or how they are holding a particular 
instrument. They should have opportunities to explore and 
experiment before they are expected to be "correctw. 
Teachers should remember that all classroom activities 
need to be reexamined when using a sequential approach to 
movement. Some highly complex activities are assumed to be 
simple because they are traditional. For example, clapping 
is a very common music class activity, but when analyzed 
carefully, it is found to be a highly complex movement. It 
requires children to inhibit the motion of one hand while 
moving the other. Practicing a steady beat by patting both 
hands on the legs or shoulders will produce much better 
results than clapping. Other common classroom activities 
require similar analysis if teachers hope to facilitate 
rather than frustrate their young students. 
A final conclusion concerning rhythmic competency can 
only be made by first identifying the goals our nation holds 
for education in general, and for music education in 
particular. If the purpose of public education in the 
United States is the development of basic competencies, 
including aesthetic competencies, then the goal of music 
education is to assist students in becoming musically 
competent. 
But what does it mean to be musically competent? One 
definition of competence is "to rightfully belong." 
The 
goal of music education is that every child experience 
sufficient success in musical activities to know that they 
"rightfully belongit in the world of music, 
The successful performance of any musical activity, 
whether singing, playing an instrument, or dancing, begins 
with the ability to synchronize individual movements ta an 
external pulse, This skill, so basic to musical expression 
that professional musicians often assume it is innate,  is 
the key to success i n  musical performance, When music 
educat~rs succeed in teaching rhythmic competency they help 
their students to rightfully belong, and thereby m o r e  fully 
experience the world of the aesthet ic ,  
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RHY'PWIG C0FIPETENCY ANALYSIS TEST 
  he Rhythmic Conpetency Analysis Test is designed to 
assess an individuaBes abillfy ts perfora a ~ovement task In 
synchronization with the underlying beat i n  a piece of 
~usic. Students are to be tested individually in a location 
away fro= any distractions, Both tester and s tuden t  should 
he seated, P u t  the student at ease with friendly, relaxed 
conversat f on, 
Use a tape recorder and two cassette tapes 
containing instrumental music with a strong steady beat. 
The first selection should have a tempo of approximately 
J =132. The second selection should have a tempo of 
approximately =120. 
Note. From Teachjnq Movement a n d  Dance: A Sesuential - 
Approach to Rhythmic Movement (p.327) by Phyllis S .  
Weikart, 1982. Ypsilanti, Michigan: High/Scope Press, 
Copyright 1982 by the High/Scope Educational Research 
Foundation. Adapted by permission. 
1. Ask the student to play follow-the-leader with you. 
~ e a d  the student through a sequence of patting the 
thighs with hands together, patting the thighs with 
hands alternating, walking the feet while seated, 
walking in place, walking forward, and walking backward. 
DO each movement for at least sixteen beats. 
2. Test the student's understanding of the task by 
asking him or her to be the leader. Encourage large, 
clear movements. 
3. Say to the student, 'We are going to listen to a 
piece of music that has a steady beat. After we have 
listened for a while you may begin whenever you like to 
pat the steady beat on your legs using both hands." The 
tester may provide the student with further explanations 
but should not make any visible movements that might 
indicate the beat. 
4. Repeat step three using the same music. Ask the 
student to alternate his or her hands. (They may start 
with either hand.) 
5 .  Say to the student, 'We are going to listen to the 
same piece of music again. This time when I give the 
signal, walk your feet to the steady beat. Remember. 
you may begin anytime you like after listening for the 
steady beat." 
6 .  Ask the student to stand up. Repeat step four 
walking in place. 
7. Repeat step four, asking the student to walk 
forward. The tester should also indicate the general 
pathway the student should follow, e.g. "along this 
wallf', "to the doorn, "beside this line on the floor", 
etc. Be sure that the student has ample room to walk 
for at least sixteen beats. 
8. Repeat step four, asking the student to walk 
backwards. 
9. Repeat step three using the second musical 
selection. 
10. Repeat step four using the second musical selection. 
11. Repeat step five using the second musical selection. 
12. Repeat step six using the secand musical selection- 
13. Repeat step seven using the second musical 
selection. 
14. Repeat step eight using the second musical 
selection, 
Record the student" identification number and sex, 
The two testers should independently score each task on 
the TEST FORE. To score each task, observe the first 
sixteen beats  sf each task performed, beginning with the 
skudent4s first movement, Each task is scored an a 
scale from one to three, using the following criteria: 
3 = all 16 consecutive movements in synchronization 
with t h e  bea t  of the music. 
2 = some but not all movements in synchronization 
with t h e  bea t  of the music. 
1 = no movements in synchronization with the beat 
of t h e  music. 

APPENDIX B 
LETTER TO PARENTS 
September, 1986 
Dear Parents : 
I am conducting an informal research project concerning the 
ability of first grade students to move to the steady beat 
in music. This project will involve individually testing 
sixty first graders from Rice and Moore Elementary Schools. 
Each child will be asked to clap and to walk to the steady 
beat in a recorded musical selection. Testing will be done 
once in October and again in March. Each test will take 
approximately 15 minutes and will be conducted by two Drake 
University music students during the regular school day. 
I have randomly selected fifteen boys and fifteen girls from 
each school. Your child" name was among those drawn. The 
test in very simple and complete confidentiality will be 
maintained. This project has the approval of the Des Moines 
Public School District and the cooperation of the building 
principals and teachers. Of course your child's 
participation is completely voluntary. If you would prefer 
that your child not participate, simply notify their 
homeroom teacher. If you have any questions, please contact 
me at Monroe School (255-2153), or at home (274-4567). 
I believe that this research will be very helpful to 
teachers in determining how best to teach music. Your 
cooperation is greatly appreciated. 
Sincerely, 
Patricia B. Trump 
Music Teacher 
Monroe-Rice Elementary School 
